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Irrigation Scheduling 
~ Through Moisture Accounting 
By 
Sidney Black, Extension irrigation specialist, and 
Delvin Brosz, project leader, ·water Resources Institute. 
A new method of determining when to apply 
irrigation water allows you to keep a daily record of 
the available moisture in your particular type of soil 
and tells you when to apply the water. It is more ac-
curate than the "feel" method and easier to use than 
tensiometers or moisture blocks. 
It is called "moisture accounting." 
The bookkeeping in moisture accounting is simi-
lar to keeping a record of the money in your bank 
checking account. In banking you have your check-
ing account balance from which you subtract checks 
written and add deposits to it. In moisture accounting, 
a moisture balance is established for your soil at the 
beginning of the season from which you subtract 
daily water use by the crop and add rainfall or irriga-
tion water to it. 
The Water Resources Institute, the Agricultural 
Experiment Station, and the Cooperative Extension 
Service at South Dakota State University have devel-
oped the system for South Dakota and have tested it 
on 16 farms during a 3-year experimental period. It 
is designed so that you "keep the books," and the 
technical details are provided by the Water Quality 
Laboratory at South Dakota State University. 
The keys to this new method are: 
( 1) the amount of moisture that your particular 
soil will hold, 
(2) the daily moisture use of your crop, 
(3) the net amount of water applied each irriga-
tion. 
Daily moisture use depends on many factors in-
cluding temperature and solar radiation. The daily 
values are computed for you and provided upon 
receipt of your application to enroll in the program. 
The lab will determine evaporation and other losses 
to reduce the gross or total irrigation water you apply 
to arrive at the net water applied which will be enter-
ed on your Data Sheet. 
Enrollment Procedure 
1. Complete the Information Sheet in the back of this 
publication (following page 8). See also Figures 
1 and 2. Send your lnformation She.et along with 
your soil sample as indicated under 3-C in section 
"Moisture Sampling." 
2. Obtain the name of your soil from the SCS Dis-
trict Conservationist and indicate that name on the 
front and the back of the Information Sheet. This 
soil name must be correct-the wrong soil name 
will make the whole program inaccurate. 
3. Accurately determine the amount of water applied 
during each irrigation. A portable water meter 
may be obtained on loan through your County Ex-
tension Agent if you do not have a permanently 
installed meter of your own. 
4. Obtain a rain gauge which will measure rainfall to 
the nearest one hundredth of an inch. These may 
be purchased through the Water Quality Labora-
tory at SDSU. 
5. Sample the field moisture with a soil probe by fol-
lowing the procedure outlined in the next section. 
A soil probe is an essential tool for every irrigator 
and may be purchased through most irrigation 
equipment dealers. 
Moisture Sampling 
1. Each spring initial moisture samples should be 
taken on or about these dates: Corn-June 1; 
Alfalfa-May 1; and Potatoes-May 1. 
2. Sample the soil to these depths ( see also 3-A, 
below) : Corn-3 feet; Alfalfa-4 feet; and 
Potatoes-2 feet~ 
3. Collect one sample from each field in the fol-
lowing manner: 
A. With a soil probe, sample the field to the 
proper depth in at least four locations. 
B. Collect the samples in a large plastic bag, 
but avoid moisture loss during collection by 
keeping the bag closed as much as possible. 
C. Thoroughly mix the field sample and send 
about two cups of soil in an airtight heavy 
duty plastic bag ( obtainable from your 
County Extension Agent) along with your 
Information Sheet, to the Water Quality 
Laboratory, South Dakota State University, 
Brookings, South Dakota 57006. A charge as 
indicated on the Information Sheet will be 
made for each sample. 
After several hot, dry windy days, during the irri-
gation season, it is recommended that you take a sub-
sequent sample from the area of the field which will 
be irrigated next and send it to the · lab to check the 
accuracy of your daily balance. A small charge will 
be made as indicated on the Information Sheet. 
Figure 1 
(front) 
INFORMATION SHEET 
IRRIGATION SCHEDULING through Moisture Accounting 
South Dakota State University 
Brookings, South Dakota 
INFORMATION SHEET 
Name __ ~/j1_ ()"77J"'-'-' _____ ~~ ~_._"--=-"=-----Address_~£~ t2Af~ ~R- ~:...._~and.=L...=.=~U~4~J:...._ __ _ 
SCS Soil Name __ _,,{l<-=.a?- 11/L,~ ~-----(list here and circle on back of this page) 
Acres Irrigated __ ~L~:?..=w....,o ________ Pump Capacity_~g- ·~o~o _ ________ gpm 
Crop to be i rriga ted _ __,_f'A'H"'-1,..._.. .... A' '.Z,...-., ______ P lan ting Da te_-Lm-'--'=a~7,.,,J..__..:..l.....::O=-- ----
Description of Irrigation System (hours per set, number of towlines, is system 
used on more than one crop, length of system, operating pressure, nozzle sizes, 
length of run, number of furrows per set, etc.) L/ - / 3 t:l. 0 lt. T~ 
/¼'f 1,2 ~ 5t:J , 
p I 44/.l)tl, ,,1, o--rw ~ -
Amount of water presently applied each irrigation 3,0 inches. (If not known, 
give best estimate) 
Days required to irrigate the whole field __ C/ __________ _ 
I have or intend to buy a permanently installed water meter: X yes; ___ no 
I need assistance in accurately determining the amount of water 
applied per irrigation: __ __,yes; 
I am enclosing money for a rain gauge: X. yes ; ___ no 
Details about moisture sample: Date of sample ~✓ L 
(check one of the following) 
A. Initial Sample ___ t/~--
B. Follows extreme dry period _____ _ 
Amount enclosed (initial sample $3.00 each; subsequent samples $1.00 each; 
gauge $4.25): 
$_~1-=--- 2_5 __ 
SEND TO: 
Water Quality Laboratory 
South Dakota State University 
Brookings, South Dakota 57006 
3 
X no 
rain 
Figure 2 
(front) 
INFORMATION SHEET 
IRRIGATION SCHEDULING through Moisture Accounting 
South Dakota State University 
Brookings, South Dakota 
INFORMATION SHEET 
Name f)-okt J-m~til Address tfu?/.iil,L 
scs Soil Name --8eJLo ..) (list here and circle on back of this page) 
Acres Irrigated __ ~L~3c..-=S.._ ______ Pump Capacity __ ---&-/ ~O~O~<?---------gpm 
Crop to be irrigated Q ~ Ji <>-! Planting Date ____________ _ 
Description of Irrigation System (hours per set, number of towlines, is system 
used on more than one crop, length of system, operating pressure, nozzle sizes, 
length of run, number of furrows per set, etc.) C'OdlllAJ j2i..-1>-c£; 
Cz R lz.1H.14h L 7n.a k, > It. ll -ll·d•J,.,, n_A-n.,) 
> ' 
Amount of water presently applied each irrigation 
give best estimate) 
LI inches. (If not known, 
Days required to irrigate the whole field _ _._. _;,._ _________ _ 
I have or intend to buy a permanently installed water meter: __ ~yes; X no 
I need assistance in accurately determining the amount of water 
applied per irrigation: X yes; ___ no 
I am enclosing money for a rain gauge: )( yes ; ___ no 
Details about moisture sample: Date of sample tl2ay / 
(check one of the following) 
A. Initial Sample __ ~✓----
, 
B. Follows extreme dry period ______ _ 
Amount enclosed (initial sample $3.00 each; subsequent samples $1.00 each; 
gauge $4.25): 
$ __ z_._dl_S __ 
SEND TO: 
Water Quality Laboratory 
South Dakota State University 
Brookings, South Dakota 57006 
4 
rain 
Daily Records 
I. The Water Quality 
Laboratory will mail your 
record sheets for the entire 
season, similar to that il-
lustrated in Figure 3. Daily 
moisture use values will be 
provided. 
2. At the top of the 
record sheet there will be 
two important numbers: 
( a maximum mms ure 
· ailable for plant use 
when soil rofile is full and 
( b a1 y a ance w en ir-
rigation should begin. At 
no time should the Daily 
Balance exceed the value 
of ( a ) , because this is the 
maximum amount of mois-
ture the soil can hold. More 
rainfall or irrigation will 
either run off or pass below 
the root zone. ( Just like try-
ing to add more water to a 
brimful glass-it just can't 
hold it). 
3. The initial balance at 
the time of sampling will 
be entered for ou on the 
record sheet. Each day, 
the daily moisture use is 
subtracted from the daily 
balance to get a new bal-
ance. ( See Example I ) . 
4. Should rainfall occur, 
enter the amount measured 
by your rain gauge in 
column 2. ( High intensity 
rains with obvious runoff 
should be reduced to the 
depth you feel actually 
went into the ground. 
Check your estimate with 
a subsequent moisture 
sample). 
5. Irrigate when the 
Daily Balance is near or 
equal to ( b ) given at the 
top of the record sheet. 
6. Enter the net amount 
of irrigation water applied 
in column 3. Use the "Net 
Water Applied Per Irriga-
tion" value which has been 
computed for you by the 
lab and is given at the top 
of the record sheet. Do not 
use a gross value. The new 
daily balance is the previ-
Figure 3 
Name Jones Area 1 Month June ---------- ---- ---------
Crop _____ C_o_r_n ____ Planting Date ___ M_a~y_l_0 ____ _ 
Net Water applied per irrigation 
Maximum moisture available for 
2.4 inches 
(balance may not exceed this in. --~~;;;;;;;;;;;;;;;----.__ 
Date 
(1) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
_J8 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
Rainfall 
(in.) 
(2) 
ous day's balance plus net 
irrigation minus daily mois-
ture use. 
7. For alfalfa, daily mois-
ture use is ad justed for a 
period of 3 weeks after cut-
ting ( See Example II). 
These substitute values are 
determined from Table I. 
5 
Net Daily 
Irrigation 
(in.) 
(3) 
Moisture 
Use (in.) 
(4) 
.06 
.06 
.08 
.08 
.08 
.08 
.08 
.08 
.08 
.11 
.11 
.11 
.11 
.11 
.11 
.11 
.14 
.14 
.14 
.14 
.14 
.14 
.14 
.18 
.18 
.18 
.18 
.18 
.18 
When the alfalfa is cut, 
cross out the moisture use 
figures for the next 21 days. 
For the first 7 days substi-
tute values from the "first 
week after cutting'' column 
of Table I, for the second 
7-day period substitute 
values from the "second 
Daily 
Balance Remarks 
(in.) 
week after cutting" column, 
etc. For example, if the 
original moisture use value 
from your record sheet is 
.17 for the first week after 
cutting, you would substi-
tute .10 and only subtract 
that much from the Daily 
Balance ( See Example II). 
Example I 
(front) 
Jones Name Area 1 Month June ---~----- ----- ---~-'------
Crop ___ C_o_r_n _____ Planting Date ___ M_a_y..__l_0 _____ _ 
Net Water applied per irrigation ______ 2_._4 ___ inches 
Maximum moisture available for plant use 
(balance may not exceed this value) 
Irrigate when daily balance 
Date 
(1) 
Rainfall 
(in.) 
(2) 
Net 
Irrigation 
(in.) 
(3) 
Daily 
Moisture 
Use (in.) 
(4) 
3.40 
Daily 
Balance 
(in.) 
(5) 
6. 40 in. 
in. 
Remarks 
1 
2 
3 
4 
5 
5.85,....,_ ____ _ 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
/. 35' 
.06 
.06 
.08 
.08 
.08 
.08 
.08 
.08 
.08 
.11 
.11 
.11 
.11 
.11 
.11 
.11 
.14 
.14 
.14 
.14 
.14 
.14 
.14 
.18 
.18 
.18 
.18 
.18 
.18 
5,1'/ 
5. '13 
~.'lo 
I,, 3~ 
G,.. ~'I 
~.//,, 
G, • og 
~. 00 
5. 9:L 
5, SJ 
5. 70 
5,5'1 
S. l/U 
6. 37 
s:. ~ & 
.§, IS 
s. 0/ 
'I. - 87 
1.f. ,, 3 
'-/ • .59 
·'-/. L/1-/ 
'-/, .30 
J./. I (p 
l/. {'):J., 
.3. 1?¥ 
3 . 141, 
..3 . .t.Jfl 
5. rJo 
S 5;;;._, 
6 
Example I 
This example demon-
strates the procedure for 
computing the Daily Bal-
ance and determining 
when to irrigate for all 
crops except alfalfa. From 
information in the top sec-
tion of the record sheet note 
from the lab calculations 
that Irrigator Jones applies 
a net of 2.4 inches of water 
per irrigation on a soil 
which holds 6.40 inches f 
water in the crop roo zone. 
He is to irri 
Daily Balan 
inches. 
The initial moisture 
sam une 1 
and es f 
water in his s01 . 
The Daily Balance to be 
filled in by the irrigator for 
June 2 is 5.85 ( the June 1 
balance ) minus .06 ( the 
moisture used on June 2) 
or .79. 
Note that on June 4 rain-
fall of 1.35 inches occurred. 
His Daily Balance for June 
4 would be 5.73 (June 3 
balance ) plus 1.35 ( rain-
fall ) minus .08 ( moisture 
used that day ) or 7 .00 
( 5.73 + 1.35 - .08 = 7.00). 
This is greater than the 
6.40 inches ( a) his soil will 
hold, so it is assumed the 
extra water is lost and the 
Daily Balance is now 6.40. 
This same procedure 1s 
continued until the Daily -
Balance nears 3.40 [ ( b) at 
the top of the record sheet l 
as it did on June 28. He 
then applied a net of 2.40 
inches of irrigation water. 
he Daily J 'alance for 
the 29th is .70 3.48 + 2.40 
- .18 = 5.70). 
Example II 
.• Each irrigation, Irrigator Smith ap-
plies 1.00 inches of water to his alfalfa. 
:ffis soil will hold 6.25 inches ( a) and 
h~ is to irri ate when t e ai y Bal-
ance is .50 inches ( b 
.;,.Smith computes his Daily Balance 
tbe same as Jones did in Example I. 
On June 6, Smith cut his alfalfa. After 
i{"'i s cut, alfalfa uses less moisture per 
4fY for the next 21 days so some adjust-
. ent must be made in those values. 
-~ , Smith crosses out the Daily Mois-
ture Use values for t 21 days after 
cutting une 7 throu h 27 He then 
-~~ es to Tab e to get t e substitute 
values. The first 7 days Smith uses the 
"ffrst week after cutting" column 
w)iich tells him that instead of the 
original value on June 7 of .20 e 
J'lould use .12, so he en ers that figure 
·ron his data sheet for June 7. He uses 
the same procedure for the remaining 
0,days. 
On June 14, the start of the second 
· w'eek, Smith moves to the "second 
'Yeek after cuttin " column and finds 
that 7 should be substituted for his 
-original values of .22. 
On June 21 he begins the third week 
tfter cutting and uses the last column 
., Table 1 to find his substitute values. 
On June 28 mith completes the 21-
day per10 a ter cutting and goes back 
· , the original moisture use values 
u1;1til his next crop is cut. The substi-
·tute procedure would then be used 
9.gain for 21 days. 
(back of Data Sheet) 
-Table 1. Adjusted consumptive use for 
alfalfa after a cutting. 
Adjusted Value 
,. 1st 
Original Week 
-.-r Value After 
0.08 0.05 
-( 0.09 0.05 
0.10 0.06 
0.11 0.06 
0.12 0.07 
-. 0.13 0.08 
0.14 0.08 
0.15 0.09 
0.16 0.09 
l i:!~ ~:~~ 0.19 0.11 _,,.~ 
'rrn-'o12 
@[) 0.13 
r 0,23 0,13 
0.24 0.14 
-j 0.25 0.15 
0.26 0.15 
,..., 0.27 0.16 
2nd 
Week 
After 
0.06 
0.07 
0.08 
0.08 
0.09 
0.10 
0.11 
0.11 
0.12 
0.13 
0.14 
0.14 
0.15 
0.16 
@ID 
0.17 
0.18 
0.19 
0.20 
0.20 
3rd 
Week 
After 
0.07 
0.08 
0.09 
0.10 
0.11 
0.12 
0.13 
0.14 
0.15 
0.16 
0.17 
0.17 
0.18 
0.19 
0.20 
0.21 
0.22 
0.23 
0.24 
0.25 
Example II 
(front) --------------
Name Smith Area 2 Month June ---------- ----- --------
Crop Alfalfa Planting Date ---------- ----------
Net Water applied per irrigation 1.00 inches 
Maximum moisture available for plant use 
Date 
(1) 
1 
2 
3 
4 
5 
6 
Rainfall 
(in.) 
(2) 
Net 
Irrigation 
(in.) 
(3) 
/, 00 
Daily 
Moisture 
Use (in.) 
(4) 
.19 
.19 
.19 
.20 
.20 
.20 
Daily 
Balance Remarks 
(in.) 
(5) 
5.16 
11.,1 
11.n 
JI. s-g I rr/90-fz ,-.a, 
.s'. I g t!. ut alla. l.f'tL 
1--...---....------------~.;):(f I~ S.t>b 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
/, 00 
/,00 
~/:L 
.,2:61:l 
• .2:{f 1:i 
..22' /3 
.-2-2" 1.3 
.~ I.J 
.:n 17 
• ..2:-2' 17 
~11 
-2:'f 17 
.M 17 
.2-1" I? 
• 2:-3' 17 
.-2-1 ~/ 
.2-5 ;I./ 
.2-3 .2/ 
.E.21 
• .25 .:/3 
.,;c5d3 
&L5 :l 3 
J/. 91/ 
i/.ia. 
"· 7tJ 
J./. S7 I rri9a_t"e 
5.41.f 
S,.31 
5, ,,; 
If. 91 
J/, go 
'f. ,3 I rr/9a.te 
S.'llo 
5 . .;2'1 
5,1:z. 
'-/. I// 
'-/, 10 
J.f. "q Tr,.is11-te 
s.a., 
$.<!JS 
J./. ~ 
'-4---..:,J+l--------.;.' ~D0;;_ ____ ~ .25 
/./. s, Ir,.i9"-te. 
5. 3"1 
29 
30 
31 
7 
.25 
.25 s. "" 4. gs-
Smith entered. 13 here because 
the or i g i'n al val u e i n col um n 4 
during the first 7 days changed 
from .20 to .22. 
Planning Ahead -------. 
If the irrigator wants to plan ahead to determine 
his next irrigation, he merely subtracts Daily Mois-
ture Use from his Daily Balance until the balance 
approaches the irrigation level. Suppose in Example I 
that on June 19, Jones had some other work ahead 
and wanted to know when he would need to irrigate 
again. He would take the Daily Balance of 4.87 and 
subtract Daily Use Values until the balance approach-
ed the irrigation level of 3.40 which it did on July 28. 
He could then decide "If it doesn't rain, I'll have to 
start irrigating on June 28." This will give him time 
to plan his other work. 
Fill out this Information Sheet and send with your soil 
sample (as explained under 3-C in "Moisture Sampling" 
section) to: 
Water Quality Laboratory 
South Dakota State University 
Brookings, S. D. 57006 
·IMPORTANT: Be sure the name of your soil is indicated cor-
rectly on both FRONT AND BACK of the Information Sheet. 
The wrong soil name will result in the whole moisture ac-
counting system being inaccurate. 
8 
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IRRIGATION SCHEDULING through Moisture Accounting 
Name 
South Dakota State University 
Brookings, South Dakota 
INFORMATION SHEET 
Address 
SCS Soil Name _____________ (list here and circle on back of this page) 
Acres Irrigated ____________ Pump Capacity ______________ g_pm 
Crop to be irrigated ___________ Planting Date ____________ _ 
Description of Irrigation System (hours per set, number of towlines, is system 
used on more than one crop, length of system, operating pressure, nozzle sizes, 
length of run, number of furrows per set, etc.) -----------------
Amount of water presently applied each irrigation inches. (If not known, -----
give best estimate) 
Days required to irrigate the whole field _____________ _ 
I have or intend to buy a permanently installed water meter: ---~yes; ___ no 
I need assistance in accurately determining the amount of water 
applied per irrigation: ___ y_es ; ___ no 
I am enclosing money for a rain gauge: ___ y_es; ___ no 
Details about moisture sample: Date of sample _____________ _ 
(check one of the following) 
A. Initial Sample _____ _ 
B. Follows extreme dry period ______ _ 
Amount enclosed (initial sample $3.00 each; subsequent samples $1.00 each; rain 
gauge $4.25): 
SEND TO: 
$ ____ _ 
Water Quality Laboratory 
South Dakota State University 
Brookings, South Dakota 57006 
IRRIGABLE SOILS FOR SOUTH DAKOTA 
As Classified by SCS 
Aastad Eakin Korchea Richfield 
Agar Eckman Kranzburg Romine 
Akaska Egan Kube Ronson 
Alba ton Egeland Kyle Rosebud 
Alcester Elsmere Roseglen 
Altvan Embden LaDelle 
Anselmo Emrick LaPrairie Sanson 
Arnegard Enet Lamo Sarphy 
Arvilla Estelline Lamoure Savage 
Assinniboine Ethan Lane Savo 
Athelwold Lehr Sen 
Farland Lihen Shambo 
Bankard Farnuf Lismore Sinai 
Banks Firesteel Lohler Singsaas 
Barnes Flandreau Lohmiller Stady 
Beadle Fordville Lowry Starla 
Bearden Forman Straw 
Belfield Fram Maddock Sully 
Benclare Frazer Manning Svea 
Beotia Manter Sverdrup 
Blackpipe Gardena Manvel Swenoda 
Blencoe Glenberg Max Swint 
Blendon Glendive McPaul 
Bon Glenham Millboro Table Mountain 
Bonilla Glyndon Minnequa Tally 
Bowbells Goshen Mitchell Temvik 
Brantford Graceville Mondamin Thurman 
Bridgeport Grail Moody Tilford 
Brookings Grassna Morton Toby 
Buffington Great Bend Towner 
Groveland Neville Trent 
Caputa Nora Tripp 
Cass Hall Norrest Tuthill 
Chappell Hamerly Nutley 
Cheyenne Hand Ulysses 
Chinook Harmony Oahe 
Clarno Haverson Oak Lake Vale 
Clarno Havrelon Oglala Vebar 
Colby Haynie Okreek Vetal 
Cushman Hecla Onawa Viborg 
Heimdal Onita Vienna 
Davis Henkin Volin 
Davison Highmore Parshall 
Dawes Holt Peever Wakonda 
Delmont Hord Poinsett Wann 
Dempster Houdek Promise Waybay 
Dickey Prosper Wentworth 
Divide Java Williams 
Dix Ree Woodly 
Doger Kadoka Reeder 
Dunda Keith Regent Zell 
Dunday Keota Reliance 
Duroc Keya Renshaw 
Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in cooperation with the United State~ Department of Agriculture. 
Duane C. Acker, Director of Extension, South Dakota State University, Brookings. 
2M-3-72-File : 6.6-1.3-3387 
